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Integrated Water Resources
Management (IWRM) ﬂ(".

® Example: Jordanian Water Strategy

Objective Implementation

Social Decrease the leakages from sewer pipes in As Salt, Fuheis and
Mahis
Economical Improve meter reading and billing accuracy to reduce

administrative losses

Ecological Implementation of Spring Protection Zones for Azraq, Baqourria,
Hazzir and Shorea Springs
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IWRM (Multi-Criteria) Decision Problem ﬂ("‘
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values for scenarios in Wadi Shueib in 2025
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IWRM (Multi-Criteria) Decision Problem ﬂ("‘
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SMART Knowledge Base Approach ﬂ("‘

Sharing IWRM
scenarios ontology

Sharing Dropedia

indicators

SMART-DB- PRkl SVART

Sharing WRAP -DB
research

data
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Formalising the IWRM Domain
IWRM Ontology -\\J(IT

iwrm:Catchment . o :subanalysis
iwrmXsqtchment Y
rdfs:subClassOf
.

iwrm:Object

iwrm:location

] ] gb:dajaSet
ivwrinlocation
iwrm:Objective Iwrm:Scenario
day
1M ;SETTaEG . ] )
ivwrm :Observation month
hwrm:ogjective iwrmeadicator year
smartjohbsValue
iwrm:Indicator -
value unit

ivwrm:subindica to

High-level overview of IWRM domain using RDF Data
Cube Vocabulary for modelling research data
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Formalising the IWRM Domain
IWRM Ontology -\\A(IT
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iwrm:Object
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High-level overview of IWRM domain using RDF Data
Cube Vocabulary for modelling research results
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SMART Knowledge Base Approach ﬂ("‘

Sharing IWRM
scenarios ontology

Sharing
indicators

SN SMART-DB- ekl S\ART

Sharing WRAP
research

-DB

data
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Collaborative Modelling
Dropedia
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search

| Go | | Search |

general knowledge

= Knowledge browser
= [WRM processes
= SMART project

navigation
= Main page
= Recent changes
= Help

toolbox

= Upload file
= Special pages
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special page

Add/edit geography and meta-infos and upload files: Wadi Shueib

— General Info

Geography

wadi shueib,Wadi Shuayb, Wadi Shoaib, Wadi shu'aib

Name . .

(Multiple entries seperated by ".")

AM System: | MWI = |
ID-Code '

e.g. AM0512

{Super-)Catchment

Lower Jordan River Basin

Region Al Balga Governorate
Country |Jordan 7|
Area [km?] 198 km?2
File:wadi Shueib catchment boundary.kmz
Kml-File
Upload file
Author David Riepl
Major Contribution | Leif Wolf

B. Kampgen et al., SMART Research using Linked Data

Enter Geographic Coordinates manually or pick
31.9830555556, 35.7219444444

Enter address here

| Look up coordinates |

— 2 1% o
Hadera -~ i } 4
] I Al Hosn
‘@‘ 0 fr b Al'Mafre
TNetanya ¢ e g
+ | | args 25 5]
£ .
- .arz“y-af m E
- ] [
. Al Zarga
9Tel'Aviv-Yafo @qa o
Rishen Amman
LeZign West Bank o
N ;::A | 35|
oAshdod = “Jerusalem
fr 4 Madaba
lon ’ £ 2
g 4 15
s H
I 65 Al Zumayla
! o T i
- Hek =
Réhat ' Map data ©2014 Google, Mapa GlSmael ORION-

(]

MNew Palestine Grid Coordinates:

http://dropedia.iwrm-smart2.orqg/
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SMART Knowledge Base Approach

Sharing
scenarios

Sharing
indicators

Sharing
research
data
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Allow integration of climate data
SMART-DB-WRAP IT

Karlsruhe Institute of Technology

® Wrapping SMART-DB (Oracle DB) as Linked Data

Object URI

Wadi Shueib as referred to in Dropedia dropedia:Wadi_Shueib

Shorea Spring as referred to in Dropedia dropedia:Shorea Spring

Shorea Spring as referred to in SMART-DB” |smart-db:/id/location/AM0528
Average Discharge in Dropedia dropedia:Annual _Average Discharge
Average Discharge from SMART-DB smart-db:/id/analysisobject/Q
Dataset of locations from SMART-DB smart-db:/id/location/ds

Dataset of indicators from SMART-DB smart-db:/id/analysisobject/ds
Dataset of Mean Discharge for Shorea Spring|smart-db:/id/location-

from SMART-DB dataset/AM0528/Q

http://smartdbwrap.appspot.com/
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SMART Knowledge Base Approach IT
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Semantic MediaWiki

: OpenVirtuoso _
Sharing + Reasoning LDSpider IWRM

scenarios ontology

Sharing RDF Dropedia
indicators

SN SMART-DB- ekl S\ART

Sharing WRAP -DB
research
data
Google App Engine Oracle DB
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IWRM Process for Wadi Shueib ﬁ("

® [Riepl, 2013]
® 6 IWRM processes, 7 objectives,

22 indicators, 22 scenarios and 27
analyses are described in
Dropedia

B Setup

25 May 2014

® AMD Athlon(tm) 64 Processor
3000+ with 2G memory with
Ubuntu Linux
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Metadata shared over Dropedia

Shorea Spring Overview
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€ iwrm-smart2.org

+ | |B)~ brackish water

Q| +  ® ﬁg & v @O -

\

Dlziéommil

search

Go Search

general knowledge
= Knowledge browser
= [WRM processes
= SMART project

navigation
= Main page
= Recent changes
= Help

toolbox
= What links here
= Related changes
= Upload file
= Special pages
= Printable version
= Permanent link
= Browse properties
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page discussion edit history delete move

Shorea Spring

protect watch refresh

2 Bkaempgen

my talk my preferences my watchlist my contributions log out

Spring
Contents || Add/edit Spring Metadata __m»
[.I el graphiy Map | Satellite
1 Spring Name Shorea Spring, Shorea, Shore'ai', Shoreya'a 651 B
_ZrD'SCharge' [1o-code (mwi-wis 4. ) |amos2s
Imeseries
3 Attached |Catchment |Wad\ Shueib N -
Files [Region [al Balga Balga
3.1 g E3
TS |Country hordan 1
- <
Analyses |Alt|tude [m] asl |595 m 5 m
4 General |Aquifer: |AT 1 E
Description
5 WattSr |Spring type: |Ctmtact Spring fTahta Alan
H
Discharge |Water type (salinity): |Freshwater o
6 Water Discharges to :
UETY IMonitored Parameter(s): IDischarge R =
7 Water . i ek Map data ©2014 Google. Mapa GlSrael, ORION-ME = Terms ofUse
source
— Author(s) |NPG Coordinates 219520 E, 1158401 N
9 Economy |Maior Contribution
10 Other
Information

Discharge-Timeseries
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SMART-DB climate data integrated
Shorea Spring Discharge

AT

Karlsruhe Institute of Technology

dropedia.iwrm-smart2.org/index.php/Shorea_Sprin

v C‘| ‘v brackish water

Q| 4} H ﬁ’ E v @ ~

page discussion edit history delete

Shorea Spring

move

protect

watch

2 Bkaempgen
refresh

my talk my preferences my watchlist my contributions log out

Spring
search
| Go | | Search | [_I &l grapty =@.ubayd__§t Map | Satellite
|50, | | JScomh, | 1 Spring ,Name— Shorea Spring, Shorea, Shore'ai', Shoreya'a i = T
eneral knowledge - -
g g 2 Pl [1o-code (mwi-wis 4. ) | [amos2e ;
= Knowledge browser Timeseries -
= IWRM processes 3 Attached |Catchment Wadi Shueit . .
fregion = LiNks between Dropedia and SMART-DB
. . 3.1
navigation TOERE |Country hordan .
= Main page i E I St t t
- Recek thanges analyses | [Altitude [m] as! [pos m ( uivalience statements
= Help 4 General |Aquifer: |AT E
Description - - 1! Amman
toolbax e |Spnng type: |Crmtact Spring [ Tahta
= What links here Discharge |Water type (salinity): |Freshwater
= Related _changes 6 Water |Discharges to | a0}
. Uplogd file Quality — - — b Naotr| —EE
u SP_E“E” pages. 7 Water |Mon|tore Parameter(s): |DISC arge RAHL % Map data ©2014 Google. Mapa GlSrael, ORION-ME = Terms of Use
= Printable version Production =
8 Resource
= Browse properties Protection (Author(s) |NPG Coordinates 219520 E, 1158401 N
9 Economy |Maior Contribution
10 Other
Information

Discharge-Timeseries

3395.7
L I http://smartdbwrap. appspot.com/id/|
2481.6
1567.5
£53.4 - 4
i .
(— -
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Scenarios/indicators/research data shared

Shorea Spring Discharge Estimation

AT
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= uni-karlsruhe.de +@| B~ Google
2 Bkaempgen mytalk my preferences my watchlist
| \ page discussion edit with form edit history delete move protect watch refresh
£\ Shorea Spring 10-year average discharge
.\\—/ Edit/Comment Analysis Add/edit property value
" T " 5
Smart:analysis . Smart:analysis . .
search . ysis smart:day Smart:obsValue ) Li Smart:location b4 Comment Scenario
Object Unit
Average Annual http:/freference.data.gov.uk 143.8 m3/h Shorea Spring based on Status Quo
| Go | | Search | Discharge jid/day/1995-12-31 & 10-year
general knowledge monthly
measurements
= Knowledge
browser Average Annual http:/freference.data.gov.uk 143.8 m3/h Shorea Spring based on Status Quo
= |[WRM processes Discharge /id/day/2005-12-31 & 10-year
= SMART project monthly
navigation measurements
= Main page Average Annual http:/freference.data.gov.uk 143.8 m3/h Shorea Spring based on Status Quo
= Recent changes Discharge /id/day/2010-12-31 & 10-year
= Help monthly
measurements

toolbox

= What links here
n Related channes
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Research and climate data can be explored

Shorea Spring Discharge Over Time

Cubes

dropedia:SMART-2DDB-2DDSD

Dimensions

w |7 smartdbwrap:analysis_Object

| smartdbwrap:analysis_Unit

w |7 smartdbwrap:location

| smartdbwrap:month

w |7 smartdbwrap:year

Measures

w 7 Measures

AT

Karlsruhe Institute of Technology

|= | U q] g | =
Columns smartdbwrap:obsValue AVG & smartdbwrap:obs\Value COUNT &
Rows | smartdbwrap:year & & |

Filter | smartdbwrap:location $ Q H smartdbwrap:analysis Object # Q

smartdbwrap:year
refgovukyear:1973
refgovukyear:1983
refgovukyear:1993
refgovukyear:2003
refgovukyear:2004
refgovukyear:2005
refgovukyear:2006

refgovukyear:2010
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smartdbwrap:obsValue AVG
140

147.5

143.8

155.2

89.545454545454545

O8.777TITIITITI778

103.333333333333333

144

smartdbwrap:obsValue COUNT
1

2

5

10

11

Institute of Applied Informatics and
Formal Description Methods (AIFB)



Research and climate data can be explored

Shorea Spring Discharge Over Time

Cubes

dropedia:SMART-2DDB-2DDSD

Dimensions

w |7 smartdbwrap:analysis_Object

| smartdbwrap:analysis_Unit

w |7 smartdbwrap:location

| smartdbwrap:month

w |7 smartdbwrap:year

Measures

w 7 Measures

AT

Karlsruhe Institute of Technology

= | ! b {4 g I &g
Columns smartdbwrap:obsValue AVG & smartdbwrap:obsValue COUNT €
Rows | smartdbwrap:year & & |

Filter | smartdbwrap:location & & H smartdbwrap:analysis Object ¢ Q

smartdbwrap:year

smartdbwrap:obsValue AVG

smartdbwrap:obsValue COUNT

refgovukyear:1973 140 1
refgovukyear:1983 147.5 2
refgovukyear:1993 143.8 5
refgovukyear:2003 1565.2 10
refgovukyear:2004 89.545454545454545 11
refgovukyear:2005 9B.7777TTTTTI77778 2]
refgovukyear:2006 103.333333333333333 6
refgovukyear:2010 144 1
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Lessons Learned .\\J("‘
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® Proof-of-concept
® Sharing scenarios and indicators
® Application over integrated research and raw data

® Challenges
® Complex Modelling (e.g., Wastewater Recharge Ratio)
® Usability and Training (e.g., culture of two-way sharing)

® Opportunity
® Open Data trend (DataCite, FigShare, Pangea...)

B Easier integration of new data sources by
® ... Linked Data Wrappers
® ... Equivalence statements

28 25 May 2014 B. Kampgen et al., SMART Research using Linked Data Institute of Applied Informatics and
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Related Work ﬂ("‘
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Decision Collaboration | Publication Integration
Support

GIS / DSS +

Tools

(WEAP...)

Wikis +
(WaterWiki...)

Data Portals +
(CUASHIL...)

Semantic + +
Approaches
(Curators...)

SMART (+) + + +
Knowledge
Base
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® Sharing of scenarios and indicators possible
® Benefit with applications over integrated data
® New data sources promise more benefits

® Easier integration with SW technologies

B Scientists from Jordan, Palestine, Israel talking about
Open Data

® Current work: Collecting Open Data Best Practices:
Share-PSI 2.0

http://www.w3.orq/2013/share-psi/
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® Sharing of scenarios and indicators possible
® Benefit with applications over integrated data
® New data sources promise more benefits

® Easier integration with SW technologies

B Scientists from Jordan, Palestine, Israel talking about
Open Data

® Current work: Collecting Open Data Best Practices:
Share-PSI 2.0

http://www.w3.orq/2013/share-psi/
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